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ON THE GENEALOGY OF THE INSECTS. 1 

BY A. S. PACKARD, JR. 

THE following table will approximately represent our views as 
to the systematic relations and genealogy of the ten orders 
of six-footed insects, and is also in general accord with their 
metamorphoses : 

X. HVMENOPTERA. 

IX. Lepidoptera, 



VIII. DlPTERA. 
/ VII. COLEOPTERA. 



i. Platyptera. 



Tricho^tera. 

\ Panorpidse. 

Hemerobiidae.' 




V. Neuroptera, 




VI. Hemipteka. 




Sialidas. 



W IV. Pseudoneuroptera. 

III. Orthoptera. / 



II. Dermatoptera. 




Metabola. 



I. Thysanura. 
(Campodea.) 

I. Thysanura. — This order comprises some lost type nearly 
resembling Lepisma, Campodea and Japyx, and more especially 
Scolopendrella, the probable stem-form of the Hexapoda. In 
other words, from a hypothetical form resembling Campodea or 
Scolopendrella, it is not difficult to suppose that all or at least the 
majority of Hexapoda took their origin. It is possible that by a 
few intermediate steps now lost, Forficula may have descended 
from the Thysanuran Japyx; this is suggested by the form of the 

1 From advance sheets of the third report of the U. S. Entomological Com- 
mission. 
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body, the head with its V-shaped suture, and the abdomen with 
its forceps, so like that of Japyx. The genus Lepisma is a rather 
more specialized form than Campodea, and Machilis is still more 
so, as proved by its mouth-parts and the presence of compound 
eyes. Scolopendrella, with its abdominal true legs, comes nearer 
to our hypothetical form than even Campodea. The group of 
Poduridse (Collembola) is most probably a series of degradational 
forms, originally sprung from a higher, more generalized, Cam- 
podea-like ancestor. 

II. Dermatoptera. — This order, represented by but one family, 
differs, as already stated, from the Orthoptera, with which it is 
usually classified, much more than the Termitidae. It stands 
alone, and, as observed, its larvae closely resemble the Thysanu- 
ran Japyx. 

III. Orthoptera. — After the elimination of the Forficulidae from 
the Orthoptera, we have a natural and easily circumscribed group. 
Beginning with decidedly the most generalized and at the same 
time lowest family, the Blattariae, followed by the Mantidae, which 
have a number of characters which recall the Blattariae, we pass 
up through the Phasmidae to the typical family, the Acrydii ; 
then succeed the Locustariae, and finally the Gryllidae, which on 
the whole are farthest removed from the stem-forms of the order, 
the cockroaches. The close resemblance of a larval cockroach 
to Lepisma indicates the direct descent of the Orthoptera from the 
Cinurous Thysanura. 

IV. Psetidoneuroptera. — This is the most heterogeneous order 
or assemblage of Phylopterous insects. While it is comparatively 
easy to circumscribe the Neuroptera (taken in Erichson's sense) 
and the Orthoptera, as here restricted, the group Pseudoneurop- 
tera is remarkably heterogeneous and elastic. We have failed to 
satisfactorily diagnose the order as a whole. The Termitidae con- 
nect the Orthoptera and Pseudoneuroptera so closely that, except- 
ing in the wings and other peripheral characters, they seem but a 
family removed from the Blattariae. For example, the Termitidae 
resemble the Blattariae in the form of the epicranium, in the 
clypeus, which is but partially differentiated at the base from the 
epicranium, in the form of the labrum, and the small eyes as well 
as the mouth-parts. 

In the thorax the Termitidae approach the Blattariae in the un- 
differentiated scuta of the meso and metathorax ; while the pleu- 
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rites are also very oblique and the femora are flattened and ovate 
in form, as in Blatta. In the abdomen, as regards the form of the 
tergites, as well as the urosternites and pleurites, besides the form 
of the end of the abdomen and of the cercopoda, the Termitidae 
closely approach the Blattariae. The degree of metamorphosis 
is also the same. 

On the other hand, the close relationship of the Termitidae to 
the Embidse, as well as to the Psocidae and also the Perlidae, and 
the close resemblance of the Perl id larvae to those of Odonata 
and Ephemerina, forbid our removing the Platyptera from the 
Pseudoneuroptera. 

We conclude, then, that the Ephemerina, Odonata, Platyptera, 
as well as Orthoptera and Dermatoptera have had a common ori- 
gin from some Thysanuran stock. It is possible that these five 
groups are nearly equivalent and should take the rank of orders, 
but the classification we have given in the tabular view on p. 932 
may better express their relations. 

The Odonata and Ephemerina are, as regards the wings and 
metamorphosis, a good deal alike. The Ephemerina, while hav- 
ing a highly concentrated thorax, are, as regards the mouth-parts 
and hind wings, degradational forms, the result of probable de- 
generation from a primitive, lost form. From what group the 
Ephemerina may have originated it seems to us impossible to 
conjecture. 

V. Hemiptera. — The only clew to the origin of this well cir- 
cumscribed order is the fact that in the Physapoda (Thrips) and 
the Mallophaga the mandibles are free and adapted for biting. 
This would indicate that the entire group was derived from ances- 
tors allied possibly to the Phyloptera. The Mallophaga are by 
different authors referred to the Orthoptera and Neuroptera, but 
the development of the bird-lice as worked out by Melnikow 
fully proves that in the form of the egg, the mode of develop- 
ment and general form of the embryo, the Parasita and Mallo- 
phaga travel along the same developmental path until just before 
hatching, when in Mallophaga the jaws remain free, while in the 
Parasita they become further modified and form a sucking beak. 

There is a possibility that the Hemiptera may have descended 
from insects remotely allied to the Pseudoneuroptera ; perhaps 
forms resembling the Psocidae; at least this family, the wingless 
forms of which superficially resemble the Mallophaga, gives 
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hints which may throw light on the origin of the Hemiptera. 
They are evidently the offshoot of a stock which had an incom- 
plete metamorphosis, or they may have descended directly from 
a modified Campodea-like ancestral form. 

VI. Nenroptera. — The members of this order are, excepting 
perhaps the Hemiptera, the most modern and least composite or 
synthetic forms that we have yet met with in our ascent up the 
insect series from the Thysanura. Moreover, in them for the 
first time do we meet with worm-like, cylindrical-bodied larvae, 
or what we have called eruciform larvae. 1 These larvae are sec- 
ondary forms, derived, as Fritz Miiller has in a general way sug- 
gested, from those larvae which have an incomplete metamorpho- 
sis. By what line of descent, however, the lowest group of Neu- 
roptera, viz., the Sialidae, arose, it would be difficult to say. The 
earliest winged insects were probably terrestrial ; the aquatic lar- 
val forms of the Sialidae are evidently derivations from Campo- 
dea-like terrestrial larvae. But how the perfect metamorphosis 
with the quiescent pupa of the Neuroptera was brought about, 
is indeed a problem. It is evident, however, that the eruciform 
larva is a derivation from a Thysanuran 2 type, as first stated by 
Fritz Miiller. 

It seems to us that a consideration of the diverse larval forms 
which occur in the present order, throws some light on the ori- 
gin of a complete metamorphosis in insects in general. In the 
Sialidae, as the larva of Corydalis, or Semblis, we have a Campo- 
dea-form provided with gills, and with the mouth- parts adapted for 
seizing and biting its prey. The terrestrial larvae of the Hemer- 
obiidae are evidently modifications of the Sialid larval form ; the 
differences of structure in them, such as the long slender mandi- 
bles and maxillae and the short abdomen, being the result of their 
carnivorous habits, and their being obliged to climb up the stems 
of plants or to walk over the leaves after smaller insects. Under 
such circumstances the body would become shorter and more 
concentrated, and the legs well developed. In the Trichoptera, 

1 See "Our Common Insects," p. 175, 1873. Also the American Naturalist, 
Vol. v, Sept., 1 87 1. 

2 We have, in the writings just quoted, called the second class of larvfe Leptiform, 
but the term Thysanuriform, or Brauer's expression Campodea-form, is preler- 
able. The Campodea or primitive Hexapodous form is evidently a derivative form, 
which points back to a common six-footed ancestor of all Tracheata, to which the 
term Leptiform may be applied. 
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whose larvae live in cylindrical cases, the body is seen to be essen- 
tially Campodea-like; the head is fundamentally like that of 
Corydalis ; the differences are adaptive. 

But when we regard the larva of the Panorpidae, we are deal- 
ing with a new type ; it is caterpillar-like, eruciform ; its body is 
slender and cylindrical, the head small and feet short and small. 
Notice also its habits. The larva of Panorpa communis of Eu- 
rope, as described by Brauer, 1 is remarkably caterpillar-like or 
eruciform. The head is small, well rounded, and the antennae 
and mouth-parts are small and rudimentary, compared with those 
of other Neuroptera, not excepting the Trichoptera. Moreover, 
they are constructed on nearly the same type as those of cater- 
pillars ; for example, the mandibles are short, toothed, of the 
same form as in Lepidopterous larvae ; the maxillae are short, and 
whether more than two-lobed Brauer does not state, though his 
figure indicates apparently a rudimentary third lobe ; the palpi 
are four-jointed, while the labium is small with small three-jointed 
palpi. 

The form of the body is thick and stout, like that of a Bomby- 
cid (Arctian) larva. The short, four-jointed thoracic feet are in 
length and thickness like those of caterpillars. But the most 
striking resemblance to caterpillars and saw-fly larvae is seen in 
the eight pairs of abdominal feet, which Brauer describes as coni- 
cal or pin-shaped (kegelformig), while on the last (ninth or 
tenth ?) segment are four finger-shaped, equal processes. Not 
only the form of the body but also the arrangement and shape of 
the button-like setiferous warts on the body are strikingly like 
those of some Arctian caterpillars. The pupa has free limbs and 
wings as in other Neuroptera. The larva of Panorpa bores an 
inch deep into moss-covered, not wet soil. 

The larvae of Bittacus (B. italicus and hagenii), as also described 
and figured by Brauer, 2 have a rounded head with small mouth- 
parts; the mandibles are, however, rather long, compared with those 
of Panorpa ; while the maxillae have apparently two inner short 
lobes, and a four-jointed, short maxillary palpus; the labium is 
rudimentary, with a pair of short, minute, two-jointed palpi. The 
body is not so thick as in Panorpa; it is cylindrical and adorned 
with long, scattered, dorsal spines, which bear one or two 

1 Sitzungsberichte math.-naturw. Classe k. Akad. Wiss. , Wien, 1 85 1. Tafel I. 

2 Verhandlungen k. k. zool.-bot. Gessellschaft in Wien, 1871. 
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branches near the base, while there is a lateral row of slender fil- 
aments and a row of ventral verticillate hairs. It thus bears a 
resemblance to the larvse of some butterflies, as Vanessa antiopa, 
and especially the young Polyommatus [Heodes hypopleas) or the 
Bombycid larva? of Anisota stigma or Platysamia, as well as 
Selandria larvae. Brauer's figures show a pair of abdominal, two- 
jointed feet to each of the nine abdominal segments, while just as 
in Lepidopterous larvae and in that of Panorpa there is a pair of 
prothoracic spiracles, none on the mesothoracic or metathoracic 
segments, and there are nine pairs of abdominal spiracles, accord- 
ing to Brauer's figure, or one more pair than in Lepidopterous 
larvae. 

The fact that there are in the larval Panorpidae collectively a 
pair of feet to each abdominal segment (the terminal segment in 
Panorpa bearing what are evidently homologues of the anal prop- 
legs of caterpillars) is of much significance when we bear in 
mind that while no caterpillars are known to have more than five 
pairs of abdominal or prop-legs, some of the segments bearing 
none, yet the embryos, as shown by Kowalevsky, have temporary 
embryonic indications of legs, a pair to each segment (uromere) ; 
it is a significant fact that the eruciform larvae of the Panorpidae 
actually have two-jointed legs to each abdominal segment, the 
penultimate segment in Bittacus bearing such legs, and the ter- 
minal segment bearing leg-like processes in Panorpa. The ori- 
gin of the Lepidoptera from the same stem-form as the Panor- 
pidae thus seems a reasonable hypothesis. 

In the metamorphosis of Mantispa, as Brauer has shown, there 
is a hypermetamorphosis, i. e., two larval stages. The first stage 
is Campodea-form but the second is suberuciform. The transfor- 
mations of Mantispa appear to give us the key to the mode in 
which a metamorphosis was brought about. The larva, born a 
Campodea-like form, active, with large, long, four-jointed feet, 
living a sedentary life in the egg-sac of a spider, before the first 
molt loses the use of its feet, while the antennae are partly 
aborted. The fully grown larva is round-bodied, with small, 
caterpillar-like feet and a small round head. Its external appen- 
dages retrograding and retarded, acceleration of growth goes on 
within, and thus the pupal form is perfected while the larva is 
full-fed and quiescent; hence as a result the pupal stage became 
a quiescent one, and by inheritance it gradually became a perma- 
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nent habit characteristic of Neuroptera, all of which have a com- 
plete metamorphosis. Hence this complete metamorphosis has 
been inherited by all the orders of metabolic insects which prob- 
ably originated from Neuroptera-like forms, and the imago repre- 
sents a highly accelerated stage. 

When we consider the imagos or adult Neuroptera, the small 
collar-like prothorax, the spherical, concentrated thorax as a 
whole, and the cylindrical abdomen, are features which give them 
a comparatively specialized and modern aspect. Without doubt 




Fig. i. ist or Campodea-stage of Mantispa, highly magnified. Fig. 2. — Later 

condition, before first moult ; magnified. Fig. 3. — Adult Mantispa, with side view 
of the same, the wings removed; nat. size. 

the Neuropterous labium is a secondary product compared with 
that of the Orthoptera or the Platyptera, where it is deeply cleft. 
It will be remembered that in the embryo of all insects the la- 
bium or second maxillae originates like the first pair. 

Origin of the Coleoptera. — Although the beetles are a remark- 
bly homogeneous and well circumscribed order, there are certain 
larval forms and life-histories which point out with a tolerable 
degree of certainty the line of development of this extensive 
order from the Campodea type. There are two series of facts 
which seem to us to throw light on the subject. 

First, the form of the free, active larvae of the carnivorous 
groups of beetles. The larvae of the Carabidae, Dytiscidse and 
Staphylinidse appear to us to be on the whole more nearly allied 
to what was probably the primitive form of Coleopterous larva 
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than those of any other families. This ancestral Coleopterous 
larva was probably directly related to the Campodea-form ances- 
tor of the Hexapoda. The general form of the body, the 
homonomous segments, the free, biting, toothed mandibles, the 
well-developed one or two-lobed maxillae with their three-jointed 
palpi, and the well developed second maxillae (labium), also the 
four-jointed antennae, and the presence of ocelli, while showing 
that the existing carnivorous larvae are the most specialized and 
highly developed, also show that they have undergone the least 
modification from the primitive type of Coleopterous larva. In 
the scavenger larval forms, as the Silphidae, Dermestidae and 
allied families, the mouth-parts begin to be modified and less de- 
veloped, and the form of the body undergoes a change, becom- 
ing thicker and with less developed feet. 

In the Elateridae and Scarabaeidae, which in general are phyto- 
phagous, we see a still more decided change ; the body becoming 
cylindrical and the mouth-parts more aberrant. 

In the wood- boring Buprestidae and Cerambycidae, and in the 
leaf-eating Chrysomelid larvae, we witness a decided departure 
from the carnivorous type; the mouth-parts show a tendency to 
become more or less aborted, the legs are frequently wanting and 
the body more or less maggot-like. Finally, the tendency to a 
gradual degradation and atrophy of the head, mouth-parts and 
legs culminates in the grubs of the weevils (Curculionidae and 
Scolytidae), placing them at the foot of the Coleopterous series), 
and shows that they have undergone the greatest modification of 
form, and have become adapted to conditions the most unlike 
those which constituted the environment of the primitive Coleop- 
terous larva. 

The relative form of the maxillae appears to be a good index 
as to the general development of the body in the different groups 
of Coleoptera, especially those standing above the wood-boring 
families. The facts may, for convenience, be arranged in the fol- 
lowing form : 

Cicindelidce. — Maxilla with a maxillary lobe or mala proper 
ending in a two-jointed appendage which is longer than the 
three-jointed palpus. (Antennae four-jointed ; three ocelli.) 

Carabidce. — Maxilla with the mala two-jointed ; maxillary pal- 
pus four-jointed. (Antennae four-jointed, bifurcate ; ocelli often 
present.) 

sroi.. xvii. — no. ix, 63 
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Dytiscidce (and Hydradephaga in general). — Maxilla with the 
mala absent; the palpi four-jointed. 

The maxilla in the aquatic forms of the Carabid type is only a 
modification of the Geodephagous maxilla ; the terminal palpal 
joint being acute and raptorial. 

Staphylinidce. — Maxilla with a one-jointed inner lobe (Xantho- 
linus), or the mala broad and setose as in the succeeding families 
(Platystethus and especially Bledius) ; maxillary palpi three and 
four jointed. 

The Staphylinid type of maxilla is simply a modification of 
the Carabid, with a tendency to degeneration in the lower 
genera (Bledius, etc.). Many larva? in this family are car- 
nivorous. 

Elateridce. — Maxilla with a two-jointed lobe or mala ; the max- 
illary palpus four-jointed. Antenna; four-jointed, bifurcate as in 
Carabid larva; ; mandibles toothed. The larva; of Elater and 
Athous are free. While generally supposed to be vegetable 
eaters (as Agriotes), those larva; which live under the bark of 
trees in mines made by longicorns and other borers, have been 
shown by Ratzeburg, Dufour and Perris to be in part carnivor- 
ous, living on Dipterous and longicorn larvae, as well as on the 
excrementitious vegetable matter filling the burrows. Perris (In- 
sectes du Pin Maritime, p. 190) has pointed out the close resem- 
blance of the mouth-parts of this family to those of the larval 
Carabidse. 

In the Scarabaeidae, Buprestidae and the lower families of Col- 
eoptera, the maxillae are of a rather simpler type than in the fore- 
going families ; the maxillary lobe, or mala, being simple and 
more or less fringed with stiff hairs. In the Scarabaeidae (Osmo- 
derma), and in Pyrochroa, which is carnivorous, the mouth-parts 
are as complicated as in any ; but in the Buprestidae and Chryso- 
melidae they are less developed, while they are most rudimentary 
in form and size in the wood-boring weevils and Scolytids ; the 
antennae and second maxillae and legs also share in the degrada- 
tion of structure consequent on the burrowing lignivorous habits 
of the larvae. 

But it is in the so called hypermetamorphosis of the Meloidse, 
that of the blister beetle (Epicauta) as well as Hornia having 
been fully described and illustrated by Professor Riley in the 
first report of the United States Entomological Commission (pp. 
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297-302, PL iv), that we have a clew to the probable origin of 
the different types of Coleopterous larvae. The metamorphosis 
of the oil beetle (Meloe), originally discovered by Siebold and 
Newport and also Fabre, is described in different entomological 
manuals. 1 In brief, the larvae of Meloe when hatched are very 
minute, active, six-legged, slender-bodied creatures, parasitic on 
wild bees ; as the legs end in three claws the insects in this stage 
are called "triungulins." These larvae attached to the bees are 
thus carried into the nests of the latter, where they feed on the 
bee-larvse and bee-bread. On becoming fully fed, instead of 
transforming directly into the pupa state, they assume a second 
larval form, entirely unlike the first, the body being cylindrical 

A B C D E 




Fig. 4. — Hypermetamorphosis of Meloe. 
larva ; Z>, pupa ; E, beetle. 



A, triungulin ; B, 2d larva; C, 3d 



and motionless, with long legs; they then attain a third larval 
(coarctate) stage, the head small and the body thick, cylindrical 
and footless ; after this they assume a true pupa stage, and finally 
become beetles. 

Professor Riley has traced the hypermetamorphosis of the 
blister beetle (Epicauta), which passes through three larval stages 
before transforming to a pupa. He divides the life-history of this 
beetle into the following stages: (i) Triungulin; (2) second 
larva (Caraboid) ; third and fourth Scarabaeoid stage; fifth or 
coarctate larva; sixth or Scolytoid larva; (7) true pupa; (8) 
beetle. (The reader should examine the figures in PI. iv of the 
first report of the U. S. Entomological Commission, otherwise he 

J See the writer's " Guide to the Study of Insects," pp. 477-479, Figs. 447-451. 
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cannot understand the following remarks. See also this journal 
xvn, p. 790.) 

It appears, then, that the first larva,, or triungulin, in form 
resembles the Campodea-like, primitive larval form of Coleop- 
tera ; the Epicauta triungulin closely resembles a Carabid larva, 
the head, antennae and mouth-parts, as well as the legs and form 
of the body in general, being on the primitive, Carabid type 
(somewhat like Casnonia (?), Galerita and Harpalus) ; the second 
larva, or Caraboid stage, though quite different as regards the 
mouth-parts, and with a smaller head, thicker body and much 
shorter legs, still adheres to the higher Carabid form (Carabus 
and allies). During the Scarabaeoid stage the larva rests nearly 
motionless in the egg of the locust, and is like the curved clumsy 
larvae of the cockchafer or June beetle and other Lamellicorn 
larvae, which also have the similar habits of lying still in their 
burrows and feeding on the roots of grass, or, as in the case of 
Osmoderma, lying nearly motionless in their cells in rotten 
wood. This sort of life going on, the larval blister beetle after 
six or seven days assumes the fourth larval stage, and now, 
from apparent continued disuse, the mouth-parts and legs be- 
come more aborted than before, and the insect in this stage 
may be compared to some Longicorn larvae, with a general re- 
semblance in the curved, cylindrical body to the Ptinid and 
Chrysomelid, and it even approximates in general shape Curcu- 
lionid larvae. In the pseudo-pupa or coarctate larva this process 
of disuse and obsolescence of parts culminates in the immobile 
stage preceding the pupal condition. We thus see that in the 
life-history of a single species of beetle, change in the habits or 
environment, as well as in the food, is the cause of a change in 
the form of the body ; and this series of changes in the Meloidae 
typifies the successive steps in the degradation of form which 
characterizes the series of Coleopterous larvae from the Carabidae 
down to the Curculionidae and Scolytidae. At first all larvae were 
carnivorous and active in their habits, with large mandibles and 
well developed accessory jaws and legs ; certain forms then be- 
coming scavengers, their appendages became, from disuse, less 
developed; then others, becoming phytophagous, became in 
some cases still less developed, the jaws shorter and toothless, 
with corresponding modifications in the other mouth-parts, the 
antennae and the legs, while the body became thick, fat and cyl- 
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indrical ; until in the wood- boring and seed or nut-inhabiting 
weevils the antennae and maxillae became rudimentary, almost 
disappearing, while the legs utterly vanished. We see that a 
change of habits and surroundings, with corresponding changes 
in the form of the body and its appendages, both explain the 
metamorphosis of insects in general and also the differences be- 
tween the larval forms of the different orders. 

The following view will convey an idea of the larvae of the 
Coleopterous families which in a general way correspond to the 
different larval stages of the Meloidae ; it being understood that 
the resemblances are suggestive and general, and not to be ac- 
cepted in a too literal sense : 

j In Meloe more like Campodea than in Epicauta, 

1. Primitive triungulin stage. J Meloidse. 

(_ Stylopidte. 
Cicindelidoa. 
Carabidae, Dytiscidne, Hydrophilidse. 

Silphidsa, Nitidularise, Dermestidse, Coccinelli- 

2. Caraboid stage. < , 

" j da:, etc. 

I Elateridfe, Lampyridae, Telephoridae, Cleridar, 
I Pyrochroidse. 

(. Histeridee. 

3. Scarabasoid stage. J ScarabffiidEe . 

I Ptinidse. 
Cerambycida?. 
Tenebrionida?. 
Mordellidse. 
Curculionidae. 
Scolytida?. 



4. Coarctate stage, more or less 
cylindrical and apodous. 



From the facts and considerations which have been presented, 
we are disposed to believe, subject of course to future correction, 
that the primitive Coleoptera were carnivorous forms, and that 
the scavenger and phytophagous forms have been derived from 
them, and are, therefore, secondary products, and as a whole of 
more recent origin. 

The primitive form of beetle was probably a Staphylinus-like 
form, with a long, narrow body and rudimentary elytra, and car- 
nivorous in habit?. This has been suggested by Brauer, 1 though 
it occurred to us before meeting with his views. 

1 " So wird uns der Stapliylinus als eine der altesten Kaferformen gelten," etc. Be- 
trachtungen iiber die Verwandlung der Insekten im Sinne der Descendenz-Theorie, 
von F. Brauer, Verh. k. k. zool.-bot. Ges., Wien, 1869, p. 313. 



944 On the Genealogy of the Insects. [September, 

Though the earliest beetle known is a Carboniferous weevil, 
yet we imagine the Coleopterous type became established in De- 
vonian or Silurian times, when there may have existed the proto- 
types of the earwigs and beetles ; for the two types may have 
branched off from some Thysanuran form. On the other hand, 
the primitive Coleopterous larva may have sprung from some 
metabolous Neuropterous form. The larva of Gyrinus has a 
striking resemblance to that of Corydalis and other Sialidae, so 
much so that a terrestrial Carabidous form most probably was of 
Neuropterous origin, as indicated in our diagram. 

Origin of the Diptera, Lepidoptera and Hymenoptera. — The Eu- 
glossata probably had a common origin in the first place from 
the metabolic Neuroptera. The Lepidoptera probably originated 
from the same group from which the Panorpidae and Trichoptera 
branched off, and we agree with the opinion of H. Miiller, who 
maintains that the Lepidoptera and Trichoptera "proceed from a 
common stock," though we should suppose that the Panorpidae 
in their larval stage represented forms like the ancestral cater- 
pillar. 

The adult structure and larval forms of the Diptera show that 
they originated from nearly the same stock as the moths. The 
most perfectly developed Dipterous larvae are those of the Culi- 
cida; and Tipulidse ; these were probably the primitive forms ; the 
other Dipterous larva;, notably the larval Muscidae or maggots, 
are degradational forms, and the lower Diptera appear to have 
been degraded or degenerate forms. 

The case is different with the Hymenoptera. The saw-fly larvae 
represent apparently the primitive larval form ; and from their re- 
semblance to caterpillars and Panorpid larvae, show that the Hy- 
menoptera and Lepidoptera may have had a common origin. 
The footless larvae of the parasitic Hymenoptera are correlated 
with their parasitic mode of life, and the similar forms of the 
larval wasps and bees show that from disuse their mouth-parts 
and legs became aborted, and the immobile larvae became short 
and thick-bodied. Hence such larvae should be regarded as 
secondary, adaptive larval types. The high degree of specializa- 
tion of the bees' mouth-parts, their concentrated bodies and 4-seg- 
mented thorax, with other characters, show that they are the 
highest, most specialized and modern of all insects. 

Note. — It should be borne in mind that the embryo bee has a 
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pair of temporary abdominal appendages on each segment (uro- 
mere) ; so also has the Lepidopterous and Coleopterous embryo, 
which points back to a common, Scolopendrella-like type; this 
also possibly indicating a still earlier, worm-like, Peripatus-like 
ancestor for Myriopoda and Hexapoda at least, if not Arachnida. 
For previous discussions as to the origin of insects the reader is 
referred to the writings of Fritz Midler, Brauer, Lubbock, and 
the author. 

:o: 

THE MINK OR HOOSIER FROG. 

BY J. H. GARNIER, M.D. 

THIS irog % (Rana septentrionalis) seems comparatively unknown, 
and is found in localities far apart. It inhabits spring creeks 
and rivers, but in lakes and ponds of the purest water I have never 
seen it, nor captured a single specimen. It is quiet and solitary 
in its habits, never associating in numbers like the bull-frog {R. 
catesbiand), nor the green frog (R. fontinalis). It makes its ap- 
pearance in April. It was first named by Professor S. F. Baird, 
now Secretary of the Smithsonian Institution. Mr. Rice pub- 
lished some notes concerning it, which I have been unable to pro- 
cure, and therefore furnish such particulars as have come under 
my own personal observation. It is a silent and unobtrusive 
species, and emphatically a river frog. It is never seen in 
fields nor woods, but as the observer walks by the banks 
of a brook, it seldom allows him to approach its lurking 
place, but, being very wary, dives into the stream, gener- 
ally making for the center, where it seeks the cover of some 
friendly stone, buries itself in the mud, or conceals its body 
among the water plants. If taken in the hand it emits a strong 
odor of musk and garlic, or more properly the disagreeable scent 
of the mink ; this is sufficiently powerful to adhere to the hand 
for a time, but soon passes away. It preys on water beetles and 
■similar insects, but seems especially partial to the Julus family, 
having generally found it in the stomachs examined. Why it 
was termed "hoosier frog " I do not know, and I may be allowed 
to add the name of " mink frog," which has a positive meaning. 
The tadpoles rest in little bays, or may often be seen in the most 
rapid current. If disturbed, like the adult, they dart into the mid- 
dle, and it is no easy matter to secure specimens of the nearly per- 



